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ABSTRACT 
Considering the diminishing availability of professional resources, increasing costs, and 
time requirements involved in early childhood mass screenings, parents are an essential source of 
information. In this study, the Survey of Speech Development (SSD) (Perry-Carson & Steel, 
2001; Steel, 2000) was used to determine the accuracy of parents in reporting the speech sound 
inventories of their toddlers. Parents of 30 children, who were between the ages of 27 to 33 
months old, completed the SSD prior to a speech and language assessment session.  Based on 
assessment results, the children were classified as normal developing or language delayed.  A 20-
minute play interaction between the parent and child was recorded during the assessment and 
was transcribed later for analysis.  Speech sounds (consonants) were coded as present or absent 
and comparisons were made between the parents results on the SSD and data from the 20-minute 
speech sample.  A point-by-point reliability analysis of the speech sounds on the SSD compared 
to those produced in the speech sample revealed an overall parental accuracy of 75%.  Further, 
no differences were found between parent reports and transcribed accounts for total number of 
different consonants.  This was true for parents of both language delayed and language normal 
toddlers.  Results suggest that if given a systematic means of providing information, parents are a 
reliable source of information regarding sounds their toddlers produce.  
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 CHAPTER ONE: LITERATURE REVIEW 
 
Children with communication disorders are known to be at-risk for academic under-
achievement (Aram & Nation, 1980; Bird, Bishop, & Freeman, 1995; Silva, Williams, & McGee, 
1987) as well as social and behavioral difficulties (e.g., Carson, Klee, Perry, Muskina, & 
Donaghy, 1998; Prizant & Meyer, 1993).  Early detection of these disorders not only qualifies 
the child for supportive services, it allows him/her to begin these services prior to the onset and 
further development of social and behavioral disorders. More specifically, children with 
phonological disorders are known to be especially at-risk for difficulties in reading .  The 
connection has been known for years, but today, reading has become a national priority, thus 
early detection of speech disorders is essential so these children can receive the services they 
need before they enter kindergarten.  This means that early identification, e.g., by age 2, is 
critical so that the appropriate interventions can be provided across the preschool years.  
Parents can play a primary role in the identification process.  Ideally, information from a 
parent-administered questionnaire could help professionals determine which children are in need 
of a speech and/or language evaluation (e.g., demonstrating atypical or delayed development), 
and which are developing at a normal pace.  Further, prior to diagnostic testing, parental input 
could help in deciding on what the therapist should focus.  
Support for the use of parental questionnaires as a means of accurately depicting child 
development has been found in many fields (e.g., Bricker & Squires, 1989a, Diamond, 1987; 
Rescorla, 1989).  Information acquired from parents can provide an initial indication of general 
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 abilities of the child.  Specific to the field of speech and language pathology, there are several 
questionnaires available for use as screeners of language ability (Fenson et al., 2000; Rescorla, 
1989).  At this time, however, only one attempt has been made to create a parental screening tool 
for phonological development, the Survey of Speech Development (SSD; Perry-Carson & Steel, 
2001; Steel, 2000).  The present study was designed to extend upon past research regarding the 
ability of parents to depict their child’s phonological development using the SSD.  The following 
research questions were posed:  (1) How accurate are parents in identify sound inventories of 
their children when using a screening tool?  Further, is there a difference in accuracy between 
early and late developing sound classes?  (2) Is there was a difference in accuracy levels between 
parents of toddlers who were language delayed and those who were language normal?  It was 
expected that there would be good agreement between the parent survey and the toddler’s 
productions during the 20-minute speech sample, early sounds classes would be easier to identify 
than late sound classes, and that the accuracy levels will be similar between parents of language 
delayed and language normal toddlers.    
The Need for Early Intervention 
 Intervention is defined by Singh and Kent (2000) as “arranging treatment to facilitate 
learning and/or healing” (p. 155).  Early intervention is coined as treatment to children prior to 
entering the school-age years (Singh & Kent, 2000), and has been found to improve the 
communicative abilities of children who have a language delay (Robertson & Weismer, 1999).  
In the Robertson and Weismer study, 21 toddlers between 21- and 30-months of age identified as 
“late talkers” participated.  The experimental group received 12 weeks of an interactive clinician-
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 directed group therapy involving the clinician and four participants. The experimental group 
increased their mean total number of words spoken by 21, as opposed to the control group who 
did not receive treatment and only increased their total number of words spoken by 5.  The 
experimental group also added 10 new words, on average, to their vocabularies; whereas, 
children in the control group added an average of 2 new words. The strong necessity for early 
identification of speech and language delays becomes increasingly more obvious based on the 
progress of children who were identified early and given group intervention compared to those 
who did not receive treatment. Early intervention provides children with the opportunity to 
develop proper form, meaning, and use of speech and language. A postponement in the treatment 
of young children at-risk for delays or those who have identifiable delays may have a negative 
affect on the later development of academic, social, and vocational skills, possibly leading to 
juvenile misconduct. Expressive delays have been found to increase the susceptibility of 
behavioral and developmental disorders in children (Benasich, Curtiss, & Tallal, 1993; Carson, 
Klee, Perry, Muskina, & Donaghy, 1998; Caulfield, Fischel, Debaryshe, & Whitehurst, 1989; 
Stevenson & Richman, 1976).   
 Currently many toddlers fail to receive proper intervention due to the lack of early 
identification. In order for the disordered population to receive early intervention, a means of 
identifying disorders is needed.   
Early Identification 
 Based on results from studies conducted in the US and UK, 70% of preschoolers who, as 
a whole, are developmentally and behaviorally disordered fail to be identified with these 
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 disorders prior to entering school (Lavigne, Binns, & Christoffel, 1993; Glascoe, 1999a; 
Corrigan, Stewart, Scott, & Fee, 1996), indicating the need for a reliable means of early 
identification of developmental and behavioral disorders in young children. A more precise 
diagnosis is also in order for this population as revealed by Palfrey, Singer, Walker and Butler 
(1994) when they reported data suggesting that less than 30% of children with developmental 
and behavioral disorders are properly identified.  In a study by Glascoe (1999b), 130 children 
(17%) out of a sample of 771 children between 0- and 8-years-old were developmentally or 
behaviorally disordered. Of that group of 130, only 29 (22%) were recipients of special 
education services.  A comprehensive evaluation helps identify those children in need of further 
treatment and, specifically, what type of treatment is needed.  Early detection of disorders allows 
for toddlers to receive supportive services earlier than the school age years.     
Identifying children with speech and language delays or disorders involves evaluations 
that are timely events, often lasting several hours and/or necessitating multiple testing sessions. 
Young children have a difficult time responding to lengthy testing and become fatigued which 
may skew the results.  Also, familiarity with the facilitator and the test environment plays an 
important role in the diagnostic session. A toddler who is uncomfortable or slow to warm up will 
often times demonstrate noncompliance, which would again affect test results. 
 When implementing an assessment, requirements also include the cost of materials for 
the tests being administered; time for administering, scoring and interpretation by the 
professional; and the expenses incurred by the parent in traveling to a specific site like a clinic or 
by a clinician in traveling to a child’s house.  Quick, yet reliable methods of identifying young 
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 children who are at-risk for developmental disorders and in need of special services are required.  
Screening instruments may be used to help reduce needless evaluations.   
Screenings and Use of Parental Surveys 
Screenings are used as a means of identifying children in need of further testing from 
those who are functioning within the normal range of abilities. Often, screening 
tests/questionnaires are administered by speech-language pathologists (SLP), teachers, and other 
professionals.  Screenings can be used to refer a complete evaluation, reducing the high cost 
(money and time) of professional services.  However, many screenings are completed by the 
professional, thus still requiring the need of the professional throughout the screen. 
A screening instrument, especially one completed by a parent, costs less than an 
evaluation because the time involvement of the professional is greatly reduced.  Parental survey 
instruments may provide a useful source of information, indicating which preschoolers are at-
risk for communication disorders, and in need of a comprehensive evaluation versus who are 
typically developing.   
Data taken from parental reports have been shown to accurately portray a child’s abilities 
in several areas of development.  Parent-report surveys have been used to evaluate overall child 
development or developmental delay (Bricker & Squires, 1989a; Bricker, Squires, Kaminski, & 
Mounts, 1988; Diamond 1987, 1993; Diamond & Squires, 1993; Sonnander, 1987; Squires, 
Bricker, & Potter, 1997), behavior (Sonnander, 1987), motor skills (Bricker & Squires, 1989b; 
Sonnander, 1987), cognitive skills (Bricker et al., 1988; Ireton, Lun, & Kampen, 1981; Sexton, 
Thompson, Perez, & Rheams, 1990; Sonnander, 1987), and language development (Dale, Bates, 
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 Reznick, & Morriset, 1989; Klee, Carson, Gavin, Hall, Kent, & Reece, 1998; Rescorla, 1989).  
Information gleaned from parental surveys allows insight from the people who have intimate 
knowledge of the child’s abilities, as well as information about developmental and family 
histories.  Results from several studies have indicated that parents are observant enough to 
accurately identify their child’s behaviors, despite varying socio-economic and educational 
levels (Glascoe, 1999a; Fenson, Pethick, Renda, Cox, Dale, & Reznick, 2000). If given an 
appropriate format for identifying the child’s development, parents have been 75-85% accurate 
when identifying symptoms of delayed general development and 70-80% accurate when 
identifying their child as typically developing (Barnes, 1982; Glascoe, 1994, 1998; Ireton & 
Glascoe, 1995).  
Much research has been done on the relationship between parental concern and delays in 
specific areas of development such as mental health, cognition, speech, language, and behavior. 
Results indicate that children who demonstrate difficulty, or are referred for further assessment, 
are more likely to have parents who express concern about their child’s development than those 
children whose parents report no concern (Diamond, 1987, 1993; Glascoe & MacLean, 1990; 
Glascoe, MacLean, & Stone, 1991; Klee, Pearce, & Carson, 2000).  Klee et al. recommended 
using a report of parental concern about language development in conjunction with results from 
the Language Development Survey (LDS; Rescorla, 1989) as a deciding factor in whether the 
child should be seen for a full assessment.  Some researchers advocate intervention if the parents 
report extreme concern, citing rationale such as difficulty enjoying their child and parenting 
activities (Olswang, Rodriquez, & Timler, 1998).  Further, it has been suggested that parent 
report may be more sensitive than clinician information regarding reflection of a child’s abilities 
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 (Diamond, 1993; Glascoe & MacLean, 1990).  Diamond indicated that parental judgment is 
based on a comprehensive knowledge of the child.  Parents may observe more subtle cues and, 
therefore, are able to report on abilities not readily detected by professionals during an 
assessment.   
Parental information is commonly used as a means of screening for language disorders 
(Fenson et al., 2000; Rescorla, 1989), as well as other types of delays or disorders (e.g., Squires, 
Bricker, & Potter, 1997).  Currently, it is unknown if parents can identify their toddlers’ 
phonological development.  The early identification of phonological disorders can help reduce 
future speech and reading disorders in the school-age years (Bird et al., 1995).  Considering 
research results cited previously on the use of parental screening instruments, the inclusion of a 
parental screening tool to depict phonological development would seem important. 
The Survey of Speech Development 
In order to provide clinicians with information on the phonological development from 
parents of young children, the Survey of Speech Development (SSD; Perry-Carson & Steel, 
2001; Steel, 2000) was designed.  It is a parent-administered screening tool.  To date, the SSD 
has been used in one study as a means of examining the accuracy of parents in providing 
information about the phonological development of their children.  Parents of 28 2-year-old 
toddlers completed the SSD and a language screening instrument, the Language Development 
Survey (LDS; Rescorla, 1989), prior to their child receiving a comprehensive clinical 
assessment.  The assessment included a test of articulation, the Goldman-Fristoe Test of 
Articulation (Goldman & Fristoe, 1986), and two subtests of the Mullen Scales of Early Learning 
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 (MSEL; Mullen, 1995)-- Language Receptive Organization (LRO) and Language Expressive 
Organization (LEO).  Phonetic inventory results from the SSD were compared with G-FTA 
results using point-to-point reliability analysis.  This type of phonological analysis is termed an 
error or dependent analysis.  A dependent analysis involves comparing the child’s production 
with the adult form of words (Stoel-Gammon & Dunn, 1985).  In other words, it is one in which 
the sounds the child uses in producing words are compared to sounds in the adult words that are 
being attempted.  The analysis is “dependent” on words the child uses or attempts (i.e., the 
vocabulary of the child).   Findings revealed that parents were 75% accurate; thus parents were 
accurate when reporting phonological productions, however not perfect (Perry-Carson & Steel, 
2001).   
One problem encountered in the Steel study (2000) was that five potential participants 
were excluded because their parents indicated that they produced only a few words on a portion 
of the SSD form.  Specifically, data were not used for those children whose parents recorded 
fewer than 10 words, out of the possible 41, on the SSD form.  All toddlers whose data were 
excluded from analysis had delayed language as determined by MSEL results.  Note that the 
criteria for classification of language abilities will be presented in the Methods section.   Further, 
several of these toddlers who had delayed language were not able to complete the G-FTA due to 
a lack of vocabulary, and thus phonetic comparisons (SSD versus G-FTA) were not available for 
these children.   
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 Conceptualization of Current Study 
The current study evolved based on the concepts that both dependent and independent 
analyses (1) are important when determining phonologic development in young children and (2) 
can be depicted accurately by parents.  A dependent analysis entails comparing the child’s 
production with the adult form of words (Stoel-Gammon & Dunn, 1985).  Thus, sounds the child 
uses in producing words are compared to sounds in the adult words that are being attempted.  
The analysis is “dependent” on comparing words the child uses or attempts on a sound-by-sound 
basis with the adult target words.  In contrast, an independent analysis describes the child’s 
sound system without regard for the adult reference (Stoel-Gammon & Dunn, 1985).  Thus, 
sounds are credited to an independent inventory even if they are incorrect, or do not match the 
adult target word.  In other words, sounds can be counted in an independent inventory analysis if 
they are used in non-words (e.g., babbling or sound play) or words, either as errors (as 
substitutions) or correct productions.  As long as a sound is recognized, it can be part of the 
independent sound inventory.   
Because children who have an early language delay are likely also to have a phonological 
delay (Stoel-Gammon & Dunn, 1985), a dependent or error analysis may not be appropriate.  
Error analyses of the phonological system should not be used when a child has less than a 50-
word vocabulary because first words are learned as whole units.  Phonological rules are not 
applied until around the 100 word level (Stoel-Gammon & Dunn, 1985).  Thus, using an 
independent analysis obtained from parental report as the comparative measure to results from a 
speech sample would seem to be a more appropriate means of estimating phonological ability in 
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 young children who have vocabularies that contain less than 50 words and/or are language 
delayed, as compared to using a dependent analysis.  An independent analysis is based only on 
usage or productive ability, and not on using a sound contrastively or matching the adult target, 
thus “phonetic” credit can be given to those who have limited expressive language ability.  On 
the SSD, both dependent and independent analyses are able to be performed.  Past research 
(Perry-Carson & Steel, 2001; Steel, 2000) has focused only on results from a dependent 
inventory to determine parental accuracy in reporting phonological development.  The use of an 
independent analysis in this study should allow toddlers who have a language delay to be 
included in the experimental data, because it is less limited by lexical size than a dependent 
analysis. 
Purpose 
Support for the use of parental questionnaires as a means of accurately depicting child 
development has been found in many fields.  Information that parents have about their child can 
add greatly to the decision-making process that professionals go through when deciding if a 
comprehensive assessment of abilities is appropriate.  The purpose of this study was to determine 
if parents, when given a systematic means of reporting, could accurately indicate their toddler’s 
phonological development.  Specifically, the study was designed to answer the following 
questions: (1) How accurately can parents identify sound inventories?  Further, is there a 
difference in parental accuracy between early and late developing sound classes?  (2)  Is there a 
difference in accuracy levels between parents of toddlers who were language delayed and those 
who were language normal?  It was expected that there will be good agreement between results 
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 from the SSD and that parents would be able to identify consonants that compose early sound 
classes more accurately than consonants in late sound classes.  Also, it was predicted that 
parental accuracy levels would be similar between parents of language delayed and language 
normal toddlers.  Presented in the following chapter on methods are the specific steps taken in 
answering the research questions. Because one of the questions involved comparing parental 
accuracy measures from parents of toddlers who were language delayed as compared to parents 
of toddlers considered as language normal, speech and language tests were administered to 
determine these ability levels for classification purposes.  Chapter 2 includes the methodology 
used to attain the accuracy of parental report. 
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 CHAPTER TWO: METHODOLOGY 
 The purpose of this study is to establish how accurately parents can determine their 2-
year-old’s sound inventories, in addition to seeing if there is a difference of accuracy between 
parents of language normal and language disordered toddlers.  The following text reveals the 
methods used for carrying out the previous data collection from the University of Wyoming 
(UW). The present data collection is described and differences between the data collection 
methods are detailed.  Lastly, this section contains information on how the data were combined 
for use in this study.   Included in the Methods is a description of the child participants, 
experimental materials and equipment, experimental procedures, transcription procedures, and 
analysis procedures.   
Data Collection from the University of Wyoming 
 The following methods were conducted by Steel (2000) at the University of Wyoming 
(UW).  Included is a description of the participants, toddlers, materials, and procedures.  
 Child Participants: 
 Twenty-eight toddlers (11 females, 17 males) between the ages of 27 and 33 months (M 
= 29.5; sd = 1.5 months) served as participants.  A description of each toddler’s gender and 
developmental status is listed in Table 1.  These participants were located on a voluntary basis in 
response to fliers located in preschools, physicians’ offices, and letters sent home to parents of 
toddlers in the surrounding areas of UW.  
 Materials: 
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  Four formal tests and/or screening procedures and a speech sample were used as a means 
of collecting data from the parents and toddlers.  Parent report measures included the SSD, a 
survey designed to assist in gathering information on phonological development and the 
Language Development Survey-Revised (LDS; Rescorla, personal communication, June 10, 
1999) used to screen language development. Assessments administered to the child included the 
Mullen Scales of Early Learning (MSEL; Mullen, 1995), the Goldman-Fristoe Test of 
Articulation (GFTA; Goldman & Fristoe, 1986), and a 20-minute speech sample.  
Survey of Speech Development (SSD) 
This tool was designed specifically for screening the phonological development of 
toddlers via report by their parents or caregivers (See Appendix A).  On the SSD, both dependent 
and independent phonological analyses are able to be performed.  For the dependent analysis, the 
SSD supplies a list of 41 simple one and two syllable words selected from the LDS (Rescorla, 
1989).  Words were selected from the LDS to insure familiarity for 2-year-old children.  
Additionally, words were chosen to sample all 23 consonants in both the initial and final 
positions, when possible.  Twelve words with initial consonant clusters were also included.   In 
this section, parents are instructed to provide a written transcription of how their toddler 
produces any/all of the 41 words (i.e., dependent analysis), provided the words are in the child’s 
expressive vocabulary.      
To better understand the phonological abilities of those children who produce very few 
words, a section was provided for the parent to circle sounds the child uses without reference to 
the targeted word (i.e., independent analysis, Stoel-Gammon & Dunn, 1985).  To yield this 
information, singleton consonants were listed and parents were instructed to circle sounds they 
13 
 heard their child produce in any vocalizations.  This procedure allows for the evaluation of the 
independent consonant inventory. 
Language Development Survey-Revised (LDS) 
The LDS, designed as a screening tool for parents to report the vocabulary of their 2-
year-olds, was used to indicate possible early language delay (Rescorla, 1989). This 10-minute 
checklist contains 310 words in 12 categories (e.g., foods, vehicles, animals, etc.) arranged in 
alphabetic order. It also provided the opportunity for parents to report word combinations and 
sentences the child produces.  
Mullen Scales of Early Learning 
This standardized and norm-referenced measure for children birth to 68 months measured 
several developmental areas, and was composed of the following subtests: Gross Motor Base, 
Language Receptive Organization (LRO) and Language Expressive Organization (LEO), and 
Visual Receptive Organization (VRO) and Visual Expressive Organization (VEO).  Two subtests 
were used in this study: the LRO which measured auditory comprehension, and the LEO which 
measured expressive language. 
Goldman-Fristoe Test of Articulation 
The GFTA is a standardized articulation measure appropriate for ages 2:0 through 16:11. 
The three subtests that evaluate articulation are the Sounds in Words, Sounds in Sentences, and 
Stimulability. The Sounds-in-Words subtest, which was used for the study, included 35 pictures 
that are presented to the child.  Each picture elicits a particular sound in a specific position.  Each 
consonant sound in the English language had the opportunity to be produced in the initial, 
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 medial, and final position, except for the glides /w/ and /j/ which do not occur in the final 
position and nasal /a/ which does not occur in the initial position in English.   
 Electrical equipment used to capture audio and visual signals during the 20-minute play 
session and administration of the G-FTA included a videotape recorder (RCA T-120), an FM 
lavaliere microphone (Shure WL184), and a DAT recorder (Sony TCD-D100). 
 Procedures: 
 After parents responded with interest to fliers, a letter was sent explaining the procedures, 
tests to be administered, a case history form, and two parent surveys, the SSD and LDS.  In a 
self-addressed stamped envelope, parents returned the case history and surveys to UW.  A 
diagnostic session was then scheduled for tests to be administered to the toddlers.   
 Administers of the evaluation were two graduate students, or one graduate student and 
one upper-level undergraduate student majoring in speech-language pathology from UW. The 
session began with a parent interview, a 20-minute speech sample, the G-FTA, a snack break, 
and the two subtests of the MSEL.  Following completion of all measures, parents received a 
letter revealing the results of the standardized tests and a recommendation based on those results.  
Classification of Children:  
Upon completion of the evaluation, children were categorized as either language delayed 
or language normal.  Clinical recommendations were based on results from the MSEL and 
overall clinical judgment of speech intelligibility and phonological development.  Toddlers were 
considered as language delayed if a score of greater than one standard deviation from the mean 
was received on the LRO and/or LEO subtests of the MSEL.  In one instance, a participant (#21) 
did not respond to items on the Mullen.  In this case, results from the LDS were used to indicate 
15 
 a language delay (i.e., less than 50 words or no two word combinations), as well as 
communication behaviors observed during the 20-minute language sample.  Regarding speech, 
G-FTA norms could not be used for classification because many of the children’s productions 
were imitated rather than spontaneous, as the measure requires.  Additionally, norms were 
unavailable for use because several children refused to name some of the G-FTA pictures.  Thus, 
the examiners made a clinical judgment of intelligibility and overall phonological development 
to determine whether a child’s speech was of concern.  For example, one toddler used the 
phonological process of initial consonant deletion, which affected greatly the child’s speech 
intelligibility.  Since this process represents atypical development, the child’s speech was judged 
to be of concern.   Because of the intimate association between speech and language during early 
development, most toddlers who had a language delay also had speech that was comparably 
delayed.   
 Transcription: 
 Each speech sample was transcribed by two graduate students of speech-language 
pathology and entered in to a computerized program. Using ISPA (Masterson & Pagan, 1983), 
the adult target word was entered, as was the child=s actual production.  The software program 
compared each sound in the target with the corresponding sound in the child=s production.  A 
summary of consonants produced by the child and corresponding words in which the consonant 
occurred was printed. 
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 Methods from the University of Central Florida 
 The present analysis was conducted using concurrent methods from the earlier research 
which allowed expansion of the sample size.  The following information explains further the 
methods used in the most recent data collection.  
 Child Participants: 
 Two toddlers, 29- and 33-months-old (M = 31; sd = 2), were participants in this study.  
Participants were located on a voluntary basis in response to fliers sent home to parents in 
preschools in the Orlando, Florida area and acquaintances of the researchers.  Descriptions of the 
two toddlers are identified by asterisks in Table 1. 
 Materials: 
This study consisted of four formal tests and/or screening procedures, which were 
described previously, and a speech sample.  Parent report measures included the SSD and the 
LDS. Assessments administered to the child included two standardized tests: the LRO and LEO 
subtests of the MSEL and the Goldman-Fristoe Test of Articulation-2 (G-FTA-2; Goldman & 
Fristoe, 2000).  A 20-minute speech sample was collected, also.  The G-FTA-2 was used in place 
of the G-FTA because it was a newer version of the test.  There are a few differences between 
the two versions, including some variation in elicitation pictures, some differences in words that 
are tested for certain consonants, etc.  Because data from the G-FTA-2 were not used in this 
study, any discrepancies that exist do not affect the results or conclusions of this study. 
 Procedures: 
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 Upon a response of interest, parents received a letter explaining the procedure and tests to 
be administered, as well as the SSD and LDS.  Once parents completed the case history and 
surveys, they were returned to the primary researcher and a diagnostic session was scheduled.   
Parents brought their toddlers to the UCF Communication Disorders Research Lab for a 
diagnostic examination.  Two graduate students from the Communication Disorders program at 
UCF conducted the assessments, as well as transcribed each 20-minute speech sample.  Students 
were supervised by a certified speech-language pathologist.  Each diagnostic session took place 
in the Department of Communication Disorders research laboratory at UCF.   
The testing sessions were divided into three phases. Each session was video recorded 
(JVC, 3-CCD), and digital audio taped (DAT) (Tascam DA-P1) through a FM lavaliere 
microphone (Shure WL184).  The first phase of the diagnostic evaluation was a parent interview 
permitting the parent to disclose information including developmental, medical, and familial 
history regarding speech and language development.  Following the interview was a 20-minute 
parent-child interactive play session.  The lavaliere microphone was placed on the child prior to 
the 20-minute play period.  Parents were encouraged to engage in “natural” play while 
attempting to avoid the use of “yes/no” questions.  The play setting was equipped with a farm 
set, dolls, bubbles, and a kitchen set.  A similar set of toys was used in the previous data 
collection (Steel, 2001).  Finally, the GFTA-2 and two subtests from the MSEL, Language 
Receptive Organization (LRO) and Language Expressive Organization (LEO) (Mullen, 1995) 
were given. A snack break was scheduled after completion of the GFTA-2 and prior to 
administration of the Mullen subtests. 
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 Results from all measures were analyzed and composed into a report.  This report was 
mailed to the parents to review the findings and any recommendations.   
Classification of Children: 
 Upon completion of the evaluation, children were categorized as either language delayed 
or language normal.  Clinical recommendations were based on results from the MSEL and 
overall clinical judgment of speech intelligibility and phonological development.  Toddlers were 
considered as language delayed if a score of greater than one standard deviation from the mean 
was received on the LRO and/or LEO subtests of the MSEL. 
 Transcription: 
Original DAT recordings of the sample were dubbed via a Tascam (DA-45HR) cassette 
deck onto cassette tapes (Maxell XLII).  The dubbing occurred because the Panasonic (RR-830) 
transcription machine required cassette tapes.  Two graduate students from the UCF 
Communicative Disorders program phonetically transcribed the speech samples, using a 
consensus method.  Students listened to the tape through Sony (MDR-V300) headsets.  The 
signal was split so that both listeners heard the signal through individual headsets.  Words were 
transcribed into the Computerized Articulation and Phonology Evaluation System (CAPES; 
Masterson & Bernhardt, 2001).  When disagreements occurred on the phonetic composition of a 
word, the word was replayed a maximum of three times.  If an agreement was not reached, then 
the word was not entered into CAPES.  Further, unintelligible words were not transcribed.  
Transcripts were analyzed, yielding a list of phonemes in the inventory and words containing 
those phonemes. 
Phonetic analysis 
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  In CAPES (Masterson & Bernhardt, 2001), the adult target word was entered, as was the 
child=s actual production.  The software program compared each sound in the target with the 
corresponding sound in the child=s production.  A summary of consonants produced by the child 
and corresponding words in which the consonant occurred was printed. 
Combined data 
Data collected from two participants at UCF were added to a data bank containing 
participants from UW.  Differences between this study and the earlier research (Perry Carson & 
Steel, 2001; Steel, 2001) consisted of the make and model of the video/audio recording 
equipment, location of sample population and clinic (i.e., previous study at the University of 
Wyoming, current study at the University of Central Florida), and the administration of the 
GFTA-2 instead of the GFTA.   
The focus of a previous study (Perry Carson & Steel, 2001) using this data involved 
comparing SSD results with the GFTA (i.e., a dependent analysis).  The current study used the 
independent inventory information from the SSD as compared to data taken from the language 
samples and SSD of 30 toddlers, rather than 28.  As stated, the analysis method changed to an 
independent analysis, one in which the results are not affected by limited vocabularies of the 
toddlers. 
The 30 toddlers were classified into two groups, language normal and language delayed.  
Eighteen of the toddlers were considered language normal and 12 received a diagnosis of 
language delayed based on assessment results.  Average age in months was comparable and 
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 nonsignificant between the groups (language normal M = 29.56, SD = 1.69; language delayed M 
= 29.75, SD = 1.29 months; t (28) = -.34, p = .74).   
Combining Data 
 Data from the summaries for the 30 toddlers were placed in a file created using SPSS.  
Data for each consonant were taken from printed summaries and entered under two columns.  
One column indicated the presence or absence of the sound as indicated by the parent; whereas, 
the second column indicated the presence or absence as depicted by transcription results.  
Transcription results were considered the “expert” opinion.  There were 22 consonants tallied as 
present or absent.  Note that the nasal /a/ and the palatal /x/ were not included in the tabulations 
based on of frequency of occurrence data (/a/ 2.2% of total English consonants; /x/ 0.16%) 
(Pena-Brooks & Hedge, 2000) and the idea that parents might find both of these consonant 
sounds hard to distinguish.  For example, it could be hard for a parent to tell if the child is using 
/n/ versus /a/.   
Data Analysis 
Descriptive analyses, in combination with statistical tests, were used to answer the 
research questions.  Phonetic transcripts from the speech sample were compared to results from 
the independent analysis section of the SSD.  A point-to-point analysis was used.  In this method, 
a point was given for each sound the parent reported as produced by the child that coincided with 
a sound the child produced at least twice in the language sample. For example, if the parent had 
circled the sound /d/ and the child produced /di/ and /do/, a point was awarded for the match, 
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 indicating that the parent and data from the language sample were in agreement.  After a 
thorough evaluation of the speech sample and the SSD, points were tallied and converted into a 
percentage of accuracy by dividing the points awarded by the points awarded plus the number of 
errors then multiplied by 100. For example, if the parent identified correctly 10 sounds on the 
SSD and the child produced a total of 15 sounds as determined by results from the language 
sample analysis, 5 of which were unidentified by the parent, the accuracy of parent report would 
be 67%.  
Statistical analysis 
In addition to the aforementioned point-to-point reliability measure described above, the 
accuracy of parent versus expert accounts of phonological development was analyzed also using  
a Cronbach’s Alpha test that yielded reliability estimates.   
Accuracy percentages were separated into earlier sound developmental classes (stops, 
nasals, glides, and fricative /f/) versus later sound developmental classes (liquids, affricatives, 
and fricatives (with the exception of /f/)) for comparative purposes. A paired t-test was used to 
determine differences. 
A Wilcoxon Signed Ranks Test was used to determine if significant differences existed 
between parent and expert tallies.  Accuracy was determined also by tallying the total number of 
consonants indicated in the inventory by the parent and expert and comparing that data using a 
paired t-test.  Additionally, a paired t-test was used to determine if differences existed between 
parents and experts, depending on if the children were considered language normal or language 
delayed.  Finally, the nature of the mismatches between parent report and test results was 
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 evaluated through descriptive means.  A probability level was established at p < .05 for all 
statistical tests. 
Chapter Summary 
This chapter described in detail the methods used to answer the questions posed.  Data 
from 28 toddlers at collected UW and 2 collected at UCF were pooled to determine speech and 
language development.  For this study, the 30 toddlers were classified into two groups—
language normal and language delayed.  The transcriptions from the 20-minute play sessions 
between the parents and children were transcribed into software programs, either CAPES 
(Masterson & Bernhardt, 2001) or ISPA (Masterson & Pagan, 1983), and a phonetic summary 
was printed.  The presence or absence of 22 consonants, per child, was entered in two columns 
using SPSS.  One column contained parental accounts and the other contained expert 
(transcriber) accounts.  These phoneme counts were then compared to results from the parent 
surveys in a point-to-point analysis to determine parental accuracy of identifying phonological 
inventories.  The research questions are answered using the data set from the 30 total 
participants.  Various descriptive and statistical analyses of the data are presented in the next 
chapter. 
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 CHAPTER THREE: RESULTS 
 The purpose of this study was to determine if parents, when given a screening tool, could 
accurately indicate their toddler’s phonological development.  The research questions determined 
through this study were: (1) how accurately can parents identify sound inventories, and is there a 
difference in accuracy between early and late developing sound classes, and (2) is there a 
difference in accuracy levels between parents of toddlers who were language delayed and those 
who were language normal?  Both descriptive and statistical analysis procedures were used and 
are specified in the following text.  Results were based on the pooled data as described 
previously. 
Accuracy of Parental Observations 
 The point-to-point analysis revealed an overall parental accuracy of 75% when 
identifying independent sound inventories of the 30 participants (See Table 2).  The majority 
(76%) of parents obtained accuracy levels of 73% or higher, indicating they had good accuracy 
in reporting their toddler’s independent phonological inventories.  Figure 1 depicts a visual 
representation of the frequencies of parental accuracy percentages. 
 A reliability analysis revealed a Cronbach’s Alpha of .55.  Although this reliability level 
was in the moderate range, no significant difference was found between parents and experts on 
the 660 possible occurrences of consonants (30 parents X 22 consonants) (Wilcoxon Signed 
Ranks Test,  Z = -1.71, p = .088). 
 Accuracy according to developmental consonant classes 
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  Comparisons of accuracy percentages according to developmental sound classes revealed 
that early developing sounds (stops, nasals, glides, and fricative /f/) were more accurately 
reported (M = 85%) than later developing sounds (M = 63%) (Table 2).  The difference between 
the accuracy levels was significant (t (29) = 5.02, p = .001).  Specifically, regarding early 
developing sound classes (Figure 2), 25 of the 30 parents achieved an accuracy level of 75% or 
greater.   Over half of the parents were 92% or 100% accurate.  Conversely, only two parents 
were 90% accurate with later developing sound classes (Figure 3), and 24 parents were below the 
75% accuracy level in judging development of these later sound classes. 
Differences in accuracy between parents of language normal and language delayed toddlers 
 Paired t-tests were used to determine if there was a difference in accuracy between 
parents and experts on total number of different consonants indicated in the inventory (parent M 
= 16.17, sd = 4.24; expert M = 15.43, sd = 3.81) (Table 2).  Results indicated a nonsignificant 
difference (t (29) = 1.13, p = .27).  Further, no differences were found between total number of 
consonants reported by parents of toddlers who were language normal (M = 16.61, sd = 4.23) 
and experts (M = 16.56, sd = 2.68) (t (17)= .061, p = .952), and between parents of those who 
were language delayed (M = 15.50, sd = 4.36) and experts (M = 13.75, sd = 4.69) (t (11)= 2.03, p 
= .067).  As a confirmation of the above findings, a General Linear Model Repeated Measures 
test was run, with rater (parent versus expert) as the repeated measure, group (language normal 
versus language delayed) as the between subjects measure, and total number of consonants as the 
dependent variable.  Results verified the paired t-test findings (rater =  F (1, 28) = 1.88, p = .181; 
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 group = F (1, 28) = 2.20, p = .149).  These findings indicated that parents have knowledge of 
their toddlers' abilities, and, in addition, have good agreement with expert observations. 
Descriptive analysis of mismatches 
 Parents demonstrated mismatches both of over- and under-estimating consonants their 
toddlers could produce.  There were a total of 161 mismatched sounds out of a possible 660.  Of 
those, 58% were a result of parents overestimating their toddlers’ inventories, meaning that 94 of 
the 161 mismatched sounds were not recorded by the expert during the speech sample.  
Conversely, 42% of the mismatches were due to parents indicating the sounds as absent when 
they were coded.  Those instances suggested that parents did not realize the substantial sound 
inventories of their toddlers.  Specific sounds which were most frequently in error included /j, 
→,  , ;, l,  , v, r/.  The phoneme /j/ was the sound which presented the most errors (15/30); half 
of the parents reported their toddler did not have this sound in their inventories when the expert 
observed the contrary.   
Summary 
 The overall accuracy of parental report, using a point-to-point reliability method, was 
75%.  Parents were significantly more accurate in accounting for early consonantal class 
development as compared to later developmental classes.  Also, no differences were found 
between parents of children who were language normal and language delayed on the phonetic 
measure of number of different consonants in the inventory.  Finally, parents had a tendency to 
over-estimate (rather than under-estimate) their child’s phonological abilities.  In other words, 
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 over half the parents indicated that their child produced more consonants than were found by the 
experts. 
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 CHAPTER FOUR: DISCUSSION 
The research questions posed were: (1) how accurately can parents identify sound 
inventories, and is there a difference in accuracy between early and late developing sound 
classes, and (2) is there a difference in accuracy levels between parents of toddlers who were 
language delayed and those who were language normal?   
How accurate were parents in depicting phonetic inventories? 
 Based on results from this study, the majority of parents were reasonably accurate in their 
reporting, regardless of their toddler’s developmental status, either language delayed or language 
normal.  Parents displayed adequate knowledge and ability in reporting the independent 
phonological sound inventories of their toddlers when using the SSD, indicating parents can be a 
reliable source to determine children in need of comprehensive speech evaluations. Using 
parental reports to obtain information about speech and language development allows a speech-
language pathologist to scan screening tools to locate toddlers who need further evaluation.  
Developmental consonant classes and accuracy 
Early developmental consonant classes were more accurately reported than late 
developing classes, with the exception of the phoneme /j/.  This sound was reported as absent by 
most parents.  One reason for this result may be the example on the SSD.  On the screening tool, 
the sound appears “y (as in you).”  Toddlers may not be using the pronoun “you” and  
thus parents refrained from circling the letter ‘y.’  Changing the screening tool to include the 
word “yes” in place of  “you” might provide the parent with a better example, since this 
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 particular phoneme is one of the first phonemes produced by many toddlers.  It may be that 
because early developmental sounds are usually more abundant in the speech of 2-year-olds, it is 
easier for the parent to think of examples of words that contain those sounds and thus indicate 
those sounds as present in the inventory.  Another possible reason for the difficulty with /j/ could 
be that parents were thinking of the letter sound “y” (or “why”) instead of the phoneme sound /j/.  
One suspected reason for later developmental sounds being inaccurately reported is that parents 
may have missed the second and third lines of phonemes on the SSD.  These lines contained 
consonants whose phonetic symbol did not match the English grapheme and were not likely to 
be recognized by the parents, e.g., / , →, j/.  Thus, word examples were provided with the 
phoneme of interest underlined.  However, when viewing the SSD forms, only three parents 
failed to note any consonants on the second line.  Another possible reason for the inaccuracies on 
these phonemes could come from the lack of being able to distinguishing between some of the 
consonants, e.g., the voiced and voiceless “th.”  Because late developmental sound classes may 
require more difficult motor movements for production, they are hard for the toddler to produce 
correctly, and thus it might be more difficult for the parent to determine if they were actually 
produced, or produced correctly. 
 Conversely, it may be that parents were accurate in their accounts of later developing 
sounds/classes.  The speech sample was only 20 minutes in length and may not have captured all 
sounds the child was producing in words.  It would seem likely that later developing sounds 
might be limited to only a few words in the child’s lexicon and if those words were not elicited 
during the sample, then the child would not have received credit from the expert.  Toys used in 
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 the play session were not selected based on phoneme content, thus all consonants may not have 
been represented in words elicited by naming and playing with the toys.  
Was there a difference in accuracy levels between parents of toddlers who were language 
delayed and those who were language normal?  
 Even though parents of language delayed toddlers had a tendency to over-estimate their 
child’s consonantal inventories in terms of phonemes present, there was no difference found 
when comparing the total number of different consonants tallied by parents versus expert 
observation.  Further, no differences were revealed between parents of toddlers who were 
language normal and experts, and between parents of toddlers who were language delayed and 
experts.  The total number of different consonants recorded is an important measure because it 
has been suggested as a sensitive indicator of development and delay (Paul & Jennings, 1992).  
Further, Thal, Oroz, and McCaw (1995) concluded that late talkers who had 10 or more words in 
their vocabularies and large phonetic inventories made greater gains in lexical development than 
late talkers with fewer than 10 words and small phonetic inventories.  Thus, size of a toddler’s 
phonetic inventory appears to have use as a predictor of future development, especially when 
combined with a measure of language ability.  It would seem important, then, to screen both 
phonological and language development to determine those who are in need of further 
assessment. 
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 SSD analyses 
 When using the SSD, both the dependent and independent analyses can be helpful in 
determining if an evaluation is necessary.  The independent analysis allows for the identification 
of consonants and sound classes produced and, thus, available for use in words.  The dependent 
analysis demonstrates the how those sounds are used contrastively.  However, not all errors 
would prompt the recommendation for a comprehensive evaluation.  If, for example, the parent 
indicated that the child pronounces “kiss” as “diss,” this error might indicate that the child is 
using the phonological process of velar fronting.  At two years of age, fronting is a common 
process (e.g., Smit, 2004) and would not by itself indicate the need for a full evaluation.  The 
data recorded from this study were consistent with previous research on parental accuracy with 
2-year-olds.  Perry-Carson and Steel (2001) found parents to be 75% accurate when comparing 
the dependent inventory analysis portion of the SSD to articulation results on the GFTA.  Results 
from this study revealed the same accuracy level in depicting independent consonant inventories, 
reinforcing the idea that parents have good accuracy when portraying the phonological skills of 
their young children in both independent and dependent analyses.   
Limitations  
 One limitation was the format of the SSD.  Adjustments to the SSD form should occur 
for future studies. First, space should be included on the protocol for additional comments and 
areas of concern from the parent.  Some parents could not describe their toddler’s speech by 
circling sounds and would write comments in the margins of the SSD.  The provided area would 
allow parents to write down questions, concerns, and additional information they deem pertinent 
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 for the speech pathologist to know.  Second, a better description of the voiced and voiceless “th” 
might help parents differentiate if it is a present or absent sound.  Also, the example of “y as in 
you” should be replaced by “y as in yes.”   
 Another limitation found with the SSD, and possibly most importantly, a method for 
objectively interpreting results should be created.  Currently, interpretation of SSD results is 
subjective, as no standards are provided to help guide professional decisions.  Some examples of 
results which would be suggestive of a developmental delay or atypical development would be if 
the parent (1) circled a number of sounds in the independent inventory, but indicated only a few 
words were correctly produced, indicating a possible intelligibility problem, (2) failed to fill out 
the form, but noted that s/he could not describe the way the child talked, (3) indicated that the 
child had only four to five consonants in the inventory, or (4) indicated that the child was 
producing consonants that are later developing, while lacking earlier developing consonants (i.e., 
atypical development).   
A third limitation to the study is its lack of participants representing various ethnicities.  
Although no ethnicity data were taken regarding composition of the participants, it was obvious 
that most were of Caucasian backgrounds.  This assumption can be supported partially by 
viewing ethnographic information about the composition of Laramie, Wyoming.  Broadening the 
sample population to include individuals of different ethnicities or of diverse cultural 
backgrounds would make the screening more valuable for use with the U.S. population.  Also, 
there appears to be little or no information available about the accuracy of parents who represent 
various ethnicities or cultures in reporting phonological development of young children. 
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 Limitations to UCF data collection 
Specific limitations were found when collecting data at the UCF site.  Some of the 
equipment used during the testing session was different than the UW collection.  Not only were 
the video recorders, DATs, and cassette decks for dubbing different, during the over four year 
data collection process, the GFTA has been replaced by the GFTA-2.  However, since results 
from the GFTA and GFTA-2 were not used for analysis purposes, it is non-relevant for this 
particular study, but may limit future use of that data.  Also, the CAPES program was used to 
input transcriptions at the UCF site, as opposed to ISPA at UW.  Both resulted in printable 
transcriptions and easy analysis of specific sounds used by the toddler.  
When transcribing language samples and the GFTA-2, any discrepancies were 
determined by clinical judgment.  Since data were collected and transcribed at two sites using 
different graduate students, it could be that the data could be dependent on the skill and 
perceptual abilities of student transcribers.  However, the same transcription rules were used in 
both collection sites.  For example, words that were difficult to transcribe were replayed a 
maximum of three times, and if an agreement was not reached regarding what the child was 
attempting to say, the word was deemed unintelligible and was not entered into the CAPES 
program.   
Finally, the UCF data collection was limited to two parents of toddlers between 26- and 
33-months-old.  There were multiple attempts to attract more participants; however, only two 
additional parents responded with interest.  After learning more information about both mothers, 
neither could participate because they had advanced knowledge of phonological development.  
One mother was a licensed SLP, while the other was an undergraduate in the Communicative 
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 Disorders program at UCF.  It was assumed they would have more knowledge than the average 
parent. 
Implications for Future Research 
 The UCF data collection served as an introduction to conducting research.  While the 
framework for steps involved in the methodology was predetermined, the actual exploration for 
supportive articles, the search and addition of the two participants, and the statistical results and 
interpretation of the data set were novel.  Not only was the UCF data collection a lesson in 
statistical measures and analysis, it was a lesson of strengths and weaknesses within both the 
study itself and the researcher.  One strength of the study was its merit.  Parents are used daily by 
SLPs. Being able to put a value on how realistic the information they supply is important.  The 
major weakness found was the lack of inclusion of various ethnicities.  As of yet, the results 
from this study relate mainly to Caucasian parents.  Strengths and weaknesses found within the 
researcher included the ability to remain focused through adversity and the consistent need for 
assistance when seeing the “big picture,” respectively.  This study served as a building block of 
interest and need for future research.  
 While the current analysis of this data set answered pertinent questions related to the use 
of parental screening tools, more research is needed to assess the validity of the instrument.  
Another area of research would be the inclusion of more language disordered toddlers.  Only 12 
toddlers were classified as language disordered.  Although a non-significant difference was 
found between language normal and language disordered toddlers, a larger sample size would 
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 allow for possible difference to emerge.  Before more studies are conducted, it would be 
beneficial to make the aforementioned changes to the SSD.   
Conclusion 
In conclusion, parents are used frequently as sources of information regarding their 
child’s phonological development, especially when a child’s speech intelligibility is in the 
moderate to severe range, when a child refuses to talk, or when a toddler has only a few words in 
the lexicon and information about sounds produced in babbling become important 
considerations.  One way of obtaining data on a young child’s phonological development from 
parents is through the administration of questionnaires or surveys, or through interviews.  The 
usefulness of the data is only as good as the accuracy.  Results from this investigation verify the 
accuracy of parents in reporting their young child’s phonological development.   
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 Table 1  
Participant Demographics and Developmental Status 
Participant # 
Age in 
Months Sex Status 
1 29 Female Language delayed 
2 32 Male Normal 
3 30 Male Language delayed 
4 30 Male Language delayed 
5 30 Male Normal 
6 30 Male Language delayed 
7 29 Male Normal 
8 31 Male Language delayed 
9 31 Female Language delayed 
10 32 Male Normal 
11 28 Female Normal 
12 27 Female Normal 
13 27 Male Language delayed 
14 32 Male Language delayed 
15 29 Male Normal 
16 27 Female Normal 
17 29 Female Language delayed 
18 28 Male Normal 
19 27 Female Normal 
20 29 Male Language delayed 
21 29 Male Normal 
22 32 Female Normal 
23 30 Female Normal 
24 31 Male Normal 
25 30 Male Language delayed 
26 20 Female Normal 
27 30 Male Normal 
28 29 Female Language delayed 
*29 29 Female Normal 
*30 33 Female Normal 
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Table 2 
Individual Parental Accuracy Percentages 
 
  
Point-to-Point Analysis 
 
Participant 
Number 
Overall 
Accuracy 
Early Developmental 
Classes 
Late Developmental 
Classes 
1 46% 58% 30% 
2 73% 67% 80% 
3 73% 58% 90% 
4 82% 83% 80% 
5 82% 100% 60% 
6 73% 83% 60% 
7 64% 92% 50% 
8 64% 75% 50% 
9 68% 75% 60% 
10 73% 75% 70% 
11 86% 100% 70% 
12 46% 33% 60% 
13 86% 83% 90% 
14 86% 100% 70% 
15 73% 92% 50% 
16 73% 75% 70% 
17 77% 100% 50% 
18 77% 100% 50% 
19 77% 83% 70% 
20 86% 92% 80% 
21 82% 100% 60% 
22 73% 100% 40% 
23 82% 92% 70% 
24 82% 92% 70% 
25 73% 83% 60% 
26 91% 100% 80% 
27 68% 92% 40% 
28 64% 58% 70% 
*29 82% 100% 60% 
*30 82% 100% 60% 
Totals 75% 85% 63% 
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Figure 1:  Parental Accuracy when Reporting Phonetic Inventories on the SSD when compared 
to a transcribed 20-minute language sample. 
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Figure 2:  Parental Accuracy when Reporting Phonetic Inventories of language normal toddlers 
on the SSD when compared to a transcribed 20-minute language sample. 
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Figure 3:  Parental Accuracy when Reporting Phonetic Inventories of language delayed toddlers 
on the SSD when compared to a transcribed 20-minute language sample. 
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Figure 4:  Frequency of Parental Report on Early Developmental Sounds Classes 
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APPENDIX K: FIGURE 5 
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Figure 5:  Frequency of Parental Report on Late Developmental Sounds Classes 
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